Pathways of neurodegeneration and experimental models of basal ganglia disorders: downstream effects of mitochondrial inhibition.
The basal ganglia circuit plays a key role in the regulation of voluntary movements as well as in behavioural control and cognitive functions. The main pathogenic role of mitochondrial dysfunctions is now accepted in the neurodegenerative process and the mitochondria have been successfully used as subcellular targets to obtain relevant experimental models of basal ganglia neurodegenerative disorders. Mitochondrial toxins act through an inhibition of the respiratory chain complexes. These toxins, by uncoupling cellular respiration, shift the cell into a state of oxidative stress and trigger several bidirectional links with the excitotoxic process. Moreover, the in vitro inhibition of the respiratory chain complexes alters the electrophysiological properties of the neurons. The downstream effects triggered by mitochondrial complexes inhibition provide a model integrating genetic and environmental pathogenic factors to explain the selective neuronal vulnerability.